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ABSTRACT : 

PROBLEM TO BE SOLVED: To efficiently produce a planer 
microlens having such 

a structure that a lens part comprising a resin material 
having a high 

refractive index and a resin material having a low 
refractive index are 

laminated in an area between two glass substrates. 



SOLUTION: Lots of minute recesses are formed 
one-dimensionally or two- 



dimensionally on the surface of a glass substrate as a 
molding die by wet 

etching. The substrate is further subjected to wet etching 
without a mask to 

form dense recesses. Then, a release agent is applied on 
the surface, on which 

a photosetting or thermosetting resin material having high 
ref rac t ive index i s 

applied. Then a first glass substrate is laminated on the 
resin material 

having high refractive index to spread the resin material. 
Then the resin 

material having high refractive index is hardened, and the 
hardened resin 

material having high refractive index and the first glass 
substrate are peeled 

as laminated from the glass substrate used as a molding 
die. Then a resin 

material having low refractive index is applied on the 
hardened resin material 

having high refractive index on the first glass substrate. 
Then, a second 

glass substrate is laminated on the resin material having a 
low refractive 

index to spread the resin material. Then, the resin 
material having low 
refractive index is hardened. 
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^^^>2aa^fflii§«fk^i*ffi{i«s/j«ifc 
&tox lxm-mexm^^z t ttmt-r&y 

■fftx^i^yi-y^ffozkT.nm^t^mm io 

=?xms.(r>miz&j$.-?z>xm. 

(^2xg) miigTia/MHias^^^^js^sfc 

(3S3Xg) m2JLnTB&Ztvfm8mzgfflZtvK: 

mmu*tthfflmt%hmxmz<r>$mizmL 
mmwhu *cv±iz%m:^wm®m<7>sm 
mmmmim-rhxm. 20 

KlglO^xSSSrMfc. KJItf^liiWB£g§Btf 
Ubfcft. ©gtf^flgtt#£^*-L#>I.Xg. 
(SS5X8) m4XST'^t-li-Ly>^JS*f*ffl)i»« 
fcHS 1 WyxWiCt £f8jmt%&#7Xgm>t>M 

««o±tfig#f*^ligffS^»P^-SXS„ 
(S&6XS) ^5XgT'^BLfeffig«f$«llg«fiO± 

s*u ztit> 2wm<mmttmmm\tmL<rM>m 
m&ti\mAwmmvvtt±tz\i2<!Kjm&mzix 

nmttxram 1 xnr-m7xm*t>%& z t tw&t 

(SfllXg) ®^htchi??xWk<nm&z-?x9* 

mVtZ%-t%$i<?>Wm® : $: I<fc7c2*:ti2tf5aflfc;ff 40 
7XSfi^ffi{cjgj£1-&XS. 

(^2ie) mixs-cts/My^^fig^ii/cis^afc 
%ht}?xwm$mi,z~?x ? mz-f tsss^x ? 
* v^m? 3 i k x. tmmfimiifmwesm* 

(»3ie> %2xnx'&&ztu-zf$Mmt%&#7x 
mL<owmiz&mttfz§>&cm^&$:iirth$m 
mm-y^tvmti-^tmmzMm-hJM. 

im%L. ^±iz^mfmm^ismimmmtnm so 
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tnBra*ww*i«. 

(SB6Xg) 85IfrcflHfc*W>fcflW«Etro 

fcSS2<0#7X^fc£K!RS*><i>iiJ8SU m2cr)tf7 

xmsi±.<om.it:MM^mM^mco±iz^mm 
mmmtmm-zxm. 

s*u ztib2w&mmmmmii$>&co6Si>m 

fc¥^W?n^>-X<7)gBi^T-&oT. £OKfi 
^{i^Tcom lXg~^8Ig*^^S^ fc 5r^®k 

Mtt£&^8tf>«/h[HlSB£ 1 ifc7c2 fctt 2 i)Sc«Wf 

^xm&amffiiz&ffrt&jLm. 

(3i2Xg) ^lXST'^«0tS/N!!ia5*M$il^)S 
L«>6Xg. 

minm&mzwmztezz&nwi^mtt-t&m 
s. 

#£^>y 2 oRi^as^-rsxg. 

(3S5Xg) m4XST'fmtfc®2WSlKS^ffit 

(«6ZS) ^5Xg"C^eL^®S*f^Mi»fl^± 
Ubfct*. i£JBtf^)l§»l*£«fc-£Ltf>I.XfI. 

(m7xg) &6xnxwte&i^tfflR*mmm 

t®i<?>#yxmikzm2<?>Ksm*t>MmL. mi 
ntfyxmxmxc Ltz&mmmmm®<?>±j,z& 
mmmmtmvthxm.. 
(msxm) m7xmxmsttii&m9immmm± 
\z%2<M3vxwtt:mi. ismvxmmtimmzmm: 
umsl msxmmttmwtotuti&xm,. 

[000 1] 
[0002] 
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IWtwmi ro^i?^fi/hv 3 y(PTV) 

gy%^?m&2tifi:WmmiUyX$:ftLXX? 10 

U - VfclSMW-* J: 3 1 LX ^6 „ 

[0003] ±aoBglt3Ki&M^HPSI5tc«3tLTSta 

i/&tL»t>&£olzLXi$*). m*&¥mt?4?n\s> 

xcmmirmtLx. ^¥7-225303^^ 
ffizk%ti&i>cotf*at>tix^&. z?>mi l zh>ftffl 

¥2-42401^&$8. #^2-1 16809^ 20 
ffi. *mm?&5 5 13 2 8 9^«t|g^$fLS*a 

[0004] *tm £ 7-2 2 5 30 3^£#tCgiK^;h. 

■stjksv^ ?uvyx<rmgm&m2 oazm^x 
mm-hmrcom*)xh&. *r*\ 020 (a> ^ 

( b ) lz*-f£ 3 t^ttJSfcrm^b'-A^HgltL-CP 
VX&*m®.LX ~?4 7uV>XTV4 ffi&Zfm? 
Z>. 3cwcB0 ( c ) {cSrfidtc. v4 7al^xX7 

HfcKB ( d ) fcjjcrj: a fc8Stt£v4 ;?ai^XT 

0(g) ISjcTJ: 3tc. 8^i&#fc£8II§£«fl:tfL 
£081*30 (h) (c^rj:3fc: s A9>*W>tj>mL 

LizmmmtmmtmmsLk t i>tz§mtt . z 
lx. mf&Ltzmmm<mmmmmkizxv>x 
wttoWLLtmt* ztibemz 40 

mmmo&m\mm%.L2J,ximL. *wm^i 
rwyxt-th. 

[0005] 

imtftmtLx 3 1-*- smsi ±sntimm;tz$> 
■oxa. wjxhizm^h'-^mMLxuyx^m 
&ti>iiizLxm>&* c\aymx\m.A^yxiB 
mnwrnzttz z t tmrnx-h s . ztz. msa&fgi 

v ±IE t ftflEX^RS^CVWTKAv^ ? o w y 50 
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xri»(zm&?&<nmi\,\ tt:. m&i&m?* 
wtt&izimmizx *)mmmfct&xwmi,z 
a0)T.mx'ii'j?%< this onnmmisjg. 
tz%6. Liz&ix. s wm?4 9vi>yxizm^&m 

g*f^B§fc LX i>4*5r< t, 1 8 or«iKf!&ttaq££$ 
[0006] 

[18a£»ife-f 6fctf><^g] ±IEiJg£8Kfrr&*tf> 

*mz&h*mst?4 rmsyxffm&mn. mi& 
vm2<7)tf7zmztzxmti&ffi&tz. mmmmsm 
ttmtimiffmiffittmttmmzti. ztit>2W$m 
wm^mmm^m%tL\tm^mm& 1 wt 
M*2wmzm\*ixr?pm-?A tuvyxom 
wmx*>hz\t*mm.tL, zam^m. mm\ 
fcffi£¥«a-?-r 9 visyxcrmmff&ii. aTom 1 

(miXU) fmmt%&tfyX3M.co$M£'?x?$: 
■frLX&£x-y+ymfoZ\tT. «tB«*/c»iP3« 

mm%-t2m<rm>\^imz l&jtttiitedtTffitztf 

yxmL<7)$miiZ&<fc?hJM. 
(S&2Xg) milSTa/J^3!)ggl£$ixfcj£mfc 
%&if7xmLff)3miz~?x? ZftZ-T KB SSsSx / 

W>SXg. 

mzmiGL. zn±izftmL^wm®fc&<?>smm 

(^4xg) m3xuxtmLfi:ismttmimm>±. 
z.momxgm&Wh. mmvrm®m®z&mi£ 
L#>ti&. iimtfm®mm&i&kLtb&i.n. 
(®5xg) 5S4 iMx-mtMLibtzmmmmmmttn 
tm i w^^xaKt zmm t %hmxwsifrt>® 
mL.m <r>#yxmsLh<mx> Liz-mmvxmmtm 
m<r>±iziSMifim^ttmm-nxm. 
meiM) m5xnxmLt:i&mifim®mm<o± 
\zmmayxwzkmi. %mmm®mt&zmm& 
Lft^. m&mm&m*mtt&L#>&iM. 
[0007] m2mnz®z : wm?4 7auy 

(sgixg) mm.b%hmxm*mmi,z-?x?* 
itLxmxy+ytrzffoztx. im®.ittm® 

?xmL(rmmizBf8.-f&xm. 

<sg2xg) mixmx-WLA^mim^tiiz^jmt 

T-yrm oztx. mm.'\w&*9ffimz$mit 

<m3xg) m2xnx'm&2tifzf&jmt%&tf7x 
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[0008] 2*:, Sfi33&BHfc&l»¥iRS[v>r7nl^y 

xcrmmmit. amm 1 xg-s&sxga^&s . 
(.mixu) fmmtz&tfyxwKcomMiz-zx?* 

yxw&.mmizmm-hxn. 
(m2is) mixmTZ&<w>w8&mis.ztit:f8. 
mmt tthiiyxwtummivzx? zftz-r tcsgg 
ssx -y i-yyzff oztv. w\>fm^ Wffivnzsmit 

(SS3XS) Sg2Xgr»j££*l*J«^fc&S#7X 

So 

(S4Ig) JiS 3 Xg-Cf^S! Lfc<g 1 VRmcrmWB 

#£-vr)i&frt>%zm2<7)m&tzii&-t&xn. 
(m5xm) &4xnrfmLtim2<?>5am<?>mffiiz 
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mexm) m5xm-miLfi:mmifim®mttf\<7>±. 
izmi<r)#7xmi*m.i3. nmtnmmjimmimmt 
LtbK®. %mtfmmtmm*tL»>&xu. 
mixm mexmvmt^ubt^mmmmi^tm 
bmi<oifyxmmtim2comm^mmL. mi 
co/fyxms±(7)m:Uzmmm^mmttnmer>±iz& 
m$mmimwffi-&xu. 
(^sxg) m7xmTmsLniSMVrmmmm(r>± 
izmntfyxmmzmti. wmwRfflmtsmt 
i#>tii£. wmmmm$m&i#>&xu. 
[ooo9] mmt%&#yxms.<r)m£m>-r& 
wm\t txa. y >vmm.i$w?^ y a >m.&fatf 

V-y* 7v>l<isy>{k&fa. T/\s3*isisyy{£g®}^ 
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s v^i47 vmmmm\t l zt8m>iim&i><7)ffmi u*. 

~?. it:. ztm>ttgtelxm»Xt>i». 
[ 0 0 1 0 ] slf U i^odf -9-y i: LTIi. 

#£U*. it:. * 

# 'J ^^7x-^^D4f^y x 5fcJg;$;H:V-;Wf 
y S^tf-A^o^y, 5f3gt Fo^S/Tniawcy v 
jt^-^a^y. jKUS^f-^-t Ka^r/MfW 
y^^H^f-^o^-ty^i:. *&££#-?-&;J?y 
u^y ; b'x (75 y7nt;P^f^) ^o=*if 
y. ^gT^yrof^y^^-y^n^^y. rs 
yr/Wf^^-#Tffi^jfj^^^n^^y. *3g 
^^rsysKU^f-^u^y. &fc*r$y* 

'J^^i^o^y. ^y^K^vTotrt^WTfil 

j&K'j^f-^a^y, tfy^y^K^S'Tue/i' 

^f-^v-n^y. tfy^y^K^Tot/l^/l'- 
j^fvPyu^Mfyn^y r^y >- 

^i^Sr^r-rs^y^n^y ; sfcag^Mrrhrnt 
^xo^r-9-y. ^/^rhTat/k^^rTifji^y^ 

30 y. #*sg h y ^ h^-s^y^y v^wi/vow 

y. sKUS^fvl'-^f-n^Sot^lo'O^lfyrisK 

v?-zt\ T^rz^^aj-^rrs^y^n^y ;* 

3g^^4?^>-Totr;^y^^^o^y % 

*;p^yTotr^Tlg^y i^'y. ^-ivi^u^y^ 

yh'x (vryrotr;p) ^n^try. ^y^r/7'o 
tf;M^^o#i?-y x ^y^ryrDtr^-^f-^ 
•/o^tyn^ijv-, ^yv-ryrotr;^^-^ 

40 f-;P7ir:;^o^-^yrJ J -Ky-7-^ri:\ ^777^ 

/i^as-^&^y^odfify ; -ecoffi. ^^^i/ 

A^T^n-^ xf-uy^yn-;^i:<o^ttW«SS 

mizmmm%i><Dhm^t>ti&. zn^m^xm 

[00113 ^a/P^^y^^Jfcit^r^n^v^^ 
50 Ri.-Si-R^ 



7 

ttzim^ti-o-. CO2-. SO2N (c 
3H7) £fctt-coNH-&fc'<o#i££W-r&T;P 

*|Rl~6<0T;P3^i/«. m=l. 2£iz\i3. n = 
1, 2Sfett3. m+n = 4T*>l>. ttflfitetfJi: LT 
CisH37SiCl3. C18H37S1 (OCH3 ) 3. C12 
H25SiCl 3 . Ci2H 25 Si (OCH 3 )3. CFs (C 
F 2 )7CH2CH 2 Si (OCH 3 )3. CF3 (CF 2 ) 7 C 
H 2 CH 2 SiCl 3 . CFs (CF2) 7CH 2 CH 2 Si (C 
H 3 ) (OCH3) 3 , CFs (CFz) 7CH 2 CH2Si 
(CH3 ) Ch x CFs (CF2) 5 CH2CH 2 SiCl 3 . 
CFs (CF2) 5CH 2 CH 2 Si (OCHs)3. CFsC 
H 2 CH 2 SiCls, CFsCH 2 CH 2 Si (0CHs)3. 
C8F17SO2N (C3H7) CH2CH2CH2S1 (OCH 
3)3. C7FisCONHCH2CH 2 CH2Si (OCHs) 
3. C 8 Fi7C02CH2CH2CH 2 Si (OCH 3 ) 3 . Cs 
F17-O-CF (CF2) CONH- (CHi) 3 Si (O 
CH 3 )s, CF 3 (CF 2 CF 2 0) n- (CF2O) m- 
Si (OCHs)3. CFs (CsFsO) n-Si (OC 
H 3 ) 3 . CF 3 (CsFsO) n-Si (OC 2 Hs)3. C 
F3 (C 2 F4 (CFs) O) n-Si (OCHs) 3. CFs 
(C 2 F4 (CF 3 )0) n-Si ( OC 2 Hs ) 3*fc'A^ 

[0012]^ isis^yfc&fob LX\±mffi% 
mtLX. ^^-^i-fU^^y^ CF3 (CF2) 7 
CH2CH2Si (NH) 3/2&fc'*W*>*U ZtlMiM 

&txm*xh£<. it:. ^tf>&. Twrnx-wh 
mizMimm&m*fmLxfrt>ffifi lx t> x v*. 
[o 0 1 3] ztz. mmmt Lxm^&umy ymtos 

tu4(ywt&. f^—y)V^xiT)V^)V*)ym^x : riV'. -f- 
Y/T-*y?k. ^-yt^ar^juho^tury 
%t'<?)iil-*yj&. rt—y/uxvTJWU* 

t*X[4-(2.3-x**yyn f 



(5) 1^^10-391 12 

8 

ffiS3Mi87a-7-HFC7 2 2. *B*4 V*:DK 

— (80 Fomb l i f^y^MC r y t o 
10 &£V?4*yWrK1-m*m£;LX®mLXl*S: 

\.\ mmmtLxi*. cf 3 (cf 2 cf 2 o) n- 

(CP2O) m-CFs. CFs (CsFsO) nCFs. C 
F3 (C 2 F 4 (CFs) O) nCFs. KUtmfhtl. 

[ooi4] mm\t Lxwax-z m<m&&*m? 

F3130, GF3030, GF3030. GF633 
20 0. GU2070. ME810, GF6030W& 

tools] tmsmmmmmmmt lxi±. 

(r-s-h) tt-r&mm. x^y^v 
*s^(r-s-r- ) zftt&mm&wt-mi <r' 
-s-r-s-r-s-r' ) xmhzti&m&zim 
tfmfhtih. iztfL. sun*?. nn*.m. mm 
«*fii«i*Hfc**. mimmnt*.m. mmwfmim 
tt*m. tt«f«fi&ft^bks^^-ffL*\ r' ar?v 

\z'-/\^m^^th^mt^m^-rh±^x' 

[0016] m>mx^®$mm>^w.m t lxh. ar 
<r> mi ) ~ ut9 ) x^rtmk^^y?-^ tam. 

[0017] 
[All] 
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[0018] * « [-ffc2] 

HiC CHj 

H,C - C -C-S-^J- S-^^-S- C- C = C H 2 
O O 
(«ft»«>aff*= 1.659) 



[00 19] 
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C H*= C - S- C H 2 CH** n NCO 
II 
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[0 0 20] * * [ft4] 

Ri-O-C-Y-C-O-R, 



Rittv CH,=CH -@-CHa-.CH 2 =CHCO0CH 2 CH^$fcli 
CH 2 =C(CH 3 )COOCH 2 CH f -*^L. Ytt. ~R*-S-FV- 
Rr- S-tRzZW^a- S - FWfcL R* li * 

[0021] * ^ [ft5] 



CH 2 CH*CH2* n S-CH = CH 2 

I I 

CH2 = CH-&fCH2^hCH Chb 



(nttK 2gEfctt3) 

[0022] * * [ft6] 

O 

>® - C Hz O C- R- S 
(5S4>RCi.-CH 2 -.-CH 2 CH 2 -,-CH(CH 3 )CH 2 -«r^-r) 

[0023] *mft>ti&. 

ati ] [ o o 2 7 ] a*. mdtfyxmtiLtmmmmmmtt 

c = c - c- s- c h*c h 2 - s- c - c = c h 2 t fiJg^f*ffllg«^kot ^r*hj6H0«#Bt:* ^r'j 

[0024] yiftttr--x;wrbrne^hij^ so^^a* 

? Ha [ 0 0 2 8 ] 4fc. SSJf*©ilgfffl(cti^^^^ 

0H2=ccooscH 2 cH 2 sCftH 6 L»S£fc*^ffiT*&. 

[00 2 5] Vh->lrrh5*xtt7aV**-h* *fcliOT0> 

[fc9 ] 40 (ftl 1 ) TSS*t4 h U b Kn*5/X^;M y 5/7* 

CKz^C-C-S-X-S-C-C = CH 2 [0029] 

o o Iftioi 

(HSCH7CH 2 C00CH 2 ) 4 C 

[0026] ffiflBfiJSJf ^flg«m)»^ h LT(i. [0030] 

7 *yS^fiMg. r ? »J;^fflflg^fciix^^^iig*5^ [ft 1 1 ] 
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HSCHzCHzCOCHzCHz- - CHjCHjOCCHjCHjSH 

II II II 

O 0=C\ /C=0 0 

N Nif-c HjC H,0 C C H 2 C H2S H 



[0031] st. tt-iv3^m<r>mzmft&m\ 

&.T<0 (ftl 2) X'^tlh'jy^X^-y^y^V 

[0032] 
[fcl2] 

[ C H, ( C H*h t S n [ O O C ( C H* )* CH3 ] 2 

[0033] a*, namtzztfyz&ismwtym 
[0034] fmma&i£tf7xmi.t lxh. b*s 

(») aS^^-b^A (SSffiM) (66Si 
02-22Ah03-4Li02-2Zr02.2Ti0 2 ffi) , 3—^ 
y^ttSSO^M (96S iOj -3B 2 Oa -lAhOa ) 

[0035] wmt#?xtLx\mmt ix 

it, &.T£.m? h i><WjS£ u*. 
(fflj£l) 

Si0 2 : 4 5fia%JjLh7 5Mfi%J3lT 

B2O3 : 8. 0MM%&±1 9. 0SS%OT 

BaO :4. 2*a%Ja±l 4S*%WT 

MO ( MttBaJiU1^2fif&fl) : 1 0*M%Uik3 0 

R 2 0 (Rttlfifc&g) : lOSftXgTF 
(fflj£2) 

Si0 2 : 4 5fift%JjLh7 5Sft%tlT 

B2O3 : 9. 5«*%J3LLl 2. 5M%JJIT 

BaO :4. 2Sft%J3Lhl 4WM%&.T 

MO ( MttBaJ^«02«^g) : 1 0MM%teU:3 0 

S*%HT 

R2O (Rttlflfc&g) : 10Sg%J3lT 
(ffij£3) 

Si0 2 : 4 5MM%&±7 5MM%ar 

B2O3. 8. 0a*%feLhl9. 0«ft%OT 

BaO :4. 2MM%&±1 4WM%\ZkT 

MO (MliBajyfl^2fifcfeg) : 10fiM%JJLh30 

R20 (Rttiftfeg) : im&%aT 

(fflj£4) 

Si02 : 4 5fflk%klt7 5S*%mT 

B2O3 : 8. 0S4%«±1 9. 0M$t%MT 

BaO :4. 2 Sfi%ULh 1 0 IS&XIXT 

MO (M(iBajy^2fll^g) : 10Si%jy±3 0* 
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10 [^<7)Hifeo»®] wFttmim&vBmim 
m®£&i^xwfm-&. 0ijs09«m 

J>9. *H^*>oT«. 5fe-rHlt^-J:3t:, j£® 
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